Overexpression of 12-lipoxygenase and cardiac fibroblast hypertrophy.
Leukocyte-type 12-lipoxygenase (12-LO) catalyzes the conversion of arachidonic acid (C20:4) to 12-hydroperoxyeicosatetraenoic acid, which in turn reduces to 12-hydroxyeicosatetraenoic acid (12-HETE) by glutathione peroxidase. Results of studies in vascular smooth muscle and in adrenal glomerulosa cells have supported the concept that 12-LO is an important mediator of angiotensin II (Ang II) action. Studies also indicate that 12-HETE is a potent growth-promoting factor and facilitates proliferation in Chinese hamster ovary (CHO) fibroblast cells overexpressing the Ang II AT1a receptor (CHO-AT1a cells). However, until recently, the role of 12-LO in cardiac cells had not been explored. Cardiac fibroblasts are a major source of matrix proteins, which can lead directly to extracellular matrix deposition and cardiac fibrosis. To elucidate the role of the 12-LO pathway in fibroblast cell growth, 12-LO cDNA was stably transfected into fetal rat cardiac fibroblasts. The cells overexpressing 12-LO showed an increase in cell protein content and enlargement in cell size with a slowing of cell division rate. Furthermore, the cells overexpressing 12-LO showed increases in fibronectin and collagen deposition compared with mock-transfected cells. These features are most consistent with cellular hypertrophy instead of proliferation. It is proposed that cardiac fibroblast cells overexpressing 12-LO retain the characteristics of fibroblasts, but with additional features of myocytes that have the function of showing cell hypertrophy. These results provide the basis for proposing the hypothesis that enhanced 12-LO expression or activity could play a role in pathogenic cardiac enlargement.